). As stated above, in D. ananassae, in contrast with other species of Drosophila, male crossing-over has rather often been observed.
However, little is known about proportion of chromosomes responsible for spontaneous male crossing-over in natural populations.
In the present experiment frequencies of chromosomes which produced spontaneous male crossing-over in D, ananassae of Southeast Asian populations were examined.
MATERIALS AND METHODS
From May to September in 1971, a research group presented by Dr. K. Wakahama of Shimane University explored many localities over Southeast, Mideast Asia and Africa, collecting Drosophila species.
By the member's aid, several isofemale lines of D. ananassae from each locality were made and shipped by air mail to Tokyo. Thanks are due to their help.
The isof emale lines of D, ananassae used in this study were established from single inseminated females collected in nature from six localities as follows: Taiwan (A), Kota Kinabaru, Borneo (B), Kuala Lumpur, Malaysia (C), Chian Mai, Thailand (D), Calcutta, India (E) and Colombo, Ceylon (L) (Fig. 1) . Five isof emale lines from each locality, but three in E, were examined in male crossing-over frequencies within several generations after collection. Five males from each line were singly mated with double recessive females, b se (black sepia) on the second chromosome.
One day old single F1 male (b se/++) recovered from each cross was backcrossed with b se virgin females. 
RESULTS
The data of three broods were pooled to calculate the recombination values in males between b and se. The results were summarized in Table 1 . As shown in the table, the male crossing-over occurred in 133 chromosomes (95%) of 140 tested. In the four populations, A, B, C and E, among six, all chromosomes tested were observed to show male crossing-over.
In most of the lines of six localities great variations from male to male were observed in recombination value. These values ranged from zero to about 20%. Significant differences in recombination values were detected among lines but not among localities by the analysis of variance.
The mean recombination value of all 140 chromosomes from six localities amounted to about 4.0%, while in females it was 48.8%. In other words, the male recombination value between b and se was about 8% of the female one.
The equality of complementary crossover classes in each family was examined following Fisher's method used by Hinton and Whittinghill (1950) . In the Appendix Table, probabilities of obtaining the observed distributions of crossover classes in each family and respective -loge value are presented.
The -log, value is equal to x2/2 associated with 2 degrees of freedom and additive in character.
Only two out of 125 families studied are significantly deviated from equality.
Therefore it will be concluded that the equality of complementary crossover classes is demonstrated in almost all families with only two exceptions.
Correlation between recombination frequency and k value was computed, where k=(wild type +1/2 recombinant)/total progeny. The recombination values were used after arcsine transformation. Slightly significant positive correlation was detected (r= 0.170, t=2.034, 0.05>p>0.025).
In Fig. 2 , recombination value of each family after arcsine transformation was plotted at the corresponding k value.
DISCUSSION
The equality of complementary crossover classes was demonstrated, suggesting the meiotic origin of the event. Wide individual variation and significant differences of recombination values among lines may attribute to polygenic systems (Moriwaki et al. 1970) . Hiraizumi (1971) reported highly significant negative regression of recombination frequency on the k value in D, melanogaster.
In contrast with that, the present experiment represented positive correlation between recombination and k values. However, meanings of the property are not explained at this moment.
In the male of Drosophila there is normally no crossing-over. In the female inversion heterozygosity leads to extensive crossing-over reduction. Consequently they prevent recombination in a balanced gene complex. One way to maintain balance between immediate fitness and future flexibility of Drosophila in natural populations is the storage and release of potential genetic variability which are controlled by the amount of inversion heterozygosity and extreme difference in recombination between sexes (Bodmer and Parsons 1962) . In the present study amaizingly large proportion of chromosomes in Southeast Asian populations was observed to produce spontaneous male crossing-over.
In laboratory stocks originated from various localities of D, ananassae about 65% of chromosomes were found to have male crossing-over (Moriwaki et al. 1970) . Therefore, in D. ananassae populations male recombination may not a little contribute to the release of the populations.
More extensive survey over the range of species distribution with regards to male crossing-over and distribution of inversions may provide a mode of compromise between immediate fitness and future flexibility of the species. 
